**Abstract**

Since sleep disorders relate to most of psychiatric disorders (e.g. Schizophrenia, Bipolar disorder, and Depression), the understanding of mechanisms of sleep can apply not only to the treatment of sleep disorders and also to the treatment of psychiatric disorders. Although there are numerous researches about sleep and sleep disorders, the detailed molecular mechanisms underlying sleep-time regulation in mammals are still elusive. In our recent study, we combined a simple computational model of an averaged neuron, the developed triple-target CRISPR method, and the non-invasive sleep/wake recording system SSS (Ref.1) to comprehensively generate and analyze more than 20 KO mice, which validated 8 molecules whose impairment can change the sleep time in mice and also posed a possibility that a Ca2+-dependent hyperpolarization pathway underlies sleep-time regulation in mammals. Here, we further analyzed the Ca2+-dependent hyperpolarization pathway in the view of sleep homeostasis. Each strain of knockout mice (KO) which were impaired each gene out of 8 genes, were conducted to sleep-deprivation experiments and fluorescence *in situ* hybridization (FISH) analysis, in order to validate the change of sleep homeostasis and neuronal excitability between KO and wild-type mice. According to these experiments, we revealed the role of Ca2+-dependent hyperpolarization pathway underlying sleep homeostasis
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